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CONVENTIONAL INDECES

GOAL: Drought severity evaluation

Many Indeces

* % of Normal
* Threshold Value — Q355

* Peak Over Threshold (Deficit Volume) — Q70, Q95, Q80
fixed or monthly variable

—> |limited information
(above or below limit, duration)

Extremity ? Intensity 7  Which limit to use ?
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RESEARCH

T.G.M Water Research Institute
Security research funded by Ministry of the Interior of the CR

Project on Hydrological Drought Indeces and its limit values
(2010-2014)

—> methodology for hydrological drought indeces
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RESEARCH: SPI

SPI: Standardized Precipitation Index (McKee et al., 1993)
* Worldwide used by National Meteo Services
* Recommended by WMO

* Observed values (not models)

ADVANTAGE: Description of
* Severity
* Duration

* Intensity

Why not for other variables like stream flow ?
B ————
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SRI (Standardized Runoff Index)

(Shukla, Wood, 2008)
SPI: 1, 3, 6, 9, 12 months precipitation totals

SRI: Mean weekly flow
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SRI

1. Stream Flow Record: Long-term observation organized to 52
groups according to the ISO week number

2. Fitting the theoretical distribution function: Parameters (52 grp.)
3. Probability

4. Transformation to the z-distr.

107777+ 1.0
5. Index values DA _ T
I ] N
oV
0.8 08
=
E L
S o6 0.6}
o
S L
g
= N i N4
= 04 04
= L
3
(@]
0.2 0.2
L -; B L
0-0 | I - 11 | 11 1 | 11 1 | 111 | 1 0.0 | | | |
0 20 40 60 80 100 -3 -2 -1 0 1 2 3
Precipitation (mm) SPI



Probability

0.4~
0.35-

o 5 o
(] La L
S

&
—
A
I

0.1

www.chmi.cz

DATA PROCESSING

1. Stream Flow Record: Long-term observation organized to 52
groups according to the ISO week number

2. Fitting the theoretical distribution function: Parameters (52 grp.)

3. Probability

4. Transformation to the z-distr. 5. Index values
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SRI EXTENSION: DMRI
DMRI (Drought Magnitude Runoff Index)
* SRI : current week severity
* DMRI: total severity since the drought developed
Analogy to Peak Over Threshold: DM = koef * Deficit Volume [mil.?]
1. Sums of SRl values in drought condition (SRI < -1)

2.-5. steps SRI likewise results in negative DMRI values

To obtain positive DMRI values, the SRI > 1 (wet condition)
must be sumed up
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SRI EXTENSION: DMRI
DMRI (Drought Magnitude Runoff Index)

* SRI : current week severity

* DMRI: total severity since the drought developed
Analogy to Peak Over Threshold: DM = koef * Deficit Volume [mil.?]
1. Sums of SRl values in drought condition (SRI < -1)
2.-5. steps SRI likewise results in negative DMRI values

To obtain positive DMRI values, the SRI > 1 (wet condition)
must be sumed up

SRI, DMRI Classification p

5 22 Extremely wet 2,3 %
ose] 1,5 101,99 Severely wet 4.4 %
i 110 1,49 Moderately wet 9,2 %
! o —0,99 to 0,99 Normal 68,2 %
ol —1 az -1,49 Moderately dry 9,2 %
°'°js‘ —1,5a2 -1,99 Severely dry 4,4 %
<-2 Extremely dry 2,3 %
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STREAM FLOW EVALUATION
Example 1A

133000 Luznice (Bechyné)
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STREAM FLOW EVALUATION
Example 1B

240000 Labe (Usti n. L.)

SRI, DMRI
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STREAM FLOW EVALUATION
Example 2A

133000 Luznice (Bechyné)

SRI - 133000 DMRI - 133000
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STREAM FLOW EVALUATION

Example 2B

DMRI - 2’40000
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EVALUATION OF:

Precipitation — Stream flow — Ground Water
Levels
Example 3

024000 Divoka Orlice (Klasterec n. O.)

— DMPI1 (H2NEKOO1)
—— DMPEN (H2NEKO01)
N - = DMRI (0240)

= DMGI (PP0046)
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Nemosice (Chrudimka)

Vodomérna stanice 0590

Prittok

FROTOK

.
.
.

SR (Indikdtor aktudlniho stavu sucha)
DMRI (indikétor celkové velikosti sucha)
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Detail stanice

Tok: Chrudimka
Nézev stanice: Nemosice
Kategorie: &

Povod il. Fddu: 1-01-02 Upa & Labe od Upy po Metuji

Obacsrozsifenou  Nachod
pisobnost(:
Provozovatel: CHMU Hradec Krélave

Limity stavi sucha pro aktualni mésic

1.stupert: @ Q=2.193 m3/s (mirmé sucha)
2 stupefi: @ Q=1232m3/s (silné sucha)
3 stupeit: @ Q=1.001 m3/s (mimoradng sucho)

Minimalni zistatkovy pritok

Qz 0742 m3/s

Evidenéni list profilu Stéchovice

428 1 13

24 1 El
13 1 7
08 1 z
04 1 £l
055 ) z
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Informacnf systém sucha

Srazky
Srazky - vipar
Pritok
Aktudiniste (SRI)
Calkouy stav (DMRY)
O nenisusho
@ mirnésucho
@ sinszucho

@ mimofidnéaucho

CojeindexDMRIZ

Podzemni vody

NédrZe

Snih
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Thank you for your attention

Radek ViInas, vinas@chmi.cz

MKOL, Povodi Vltavy, Praha, 2015-12-02

Na Sabatce 2050 /17, 143 0B Praha 412-Komorany tel.: +420 244 031 111, e-mail: chmi@chmi.cz
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